Site-directed mutagenesis of BmK AGP-SYPU1: the role of two conserved Tyr (Tyr5 and Tyr42) in analgesic activity.
In this study, the role of two conversed tyrosines (Tyr5 and Tyr42) from the scorpion toxin BmK AGP-SYPU1 was investigated with an effective Escherichia coli expression system. Site-directed mutagenesis was used to individually substitute Tyr5 and Tyr42 with hydrophobic or hydrophilic amino acids, and the extent to which these scorpion toxin BmK AGP-SYPU1 tyrosines contribute to analgesic activity was evaluated. The results of the mouse-twisting test showed that Tyr5 and Tyr42 are associated with the analgesic activity of the toxin because the analgesic activities of Y5F and Y42F were significantly increased compared with the rBmK AGP-SYPU1; however, the Y5W had decreased activity. The results of molecular simulation reveal the following: (1) for analgesic activity, the core domain of the scorpion toxin BmK AGP-SYPU1 is key and (2) for pharmacological function, Tyr42 is most likely involved when the core domain conformation is altered. These studies identify a new relationship between the structure and analgesic activity of the scorpion toxin BmK AGP-SYPU1 and are significant for further research and the application of analgesic peptides.